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INTENDED LEARNING OBJECTIVES (ILO) €) 


By the end of this lecture the student will be able to: 

1.Explain sequence of events taking place during prenatal 
development of the gonads. 

2.Correlate the sequence of development with the possible 


resulting congenital anomalies of the gonads. 


Lecture Plan €» 


1. Part 1 (5 min) Introduction 
2. Part 2 (35 min) Main lecture 
3. Part 3 (5 min) Summary 


4. Lecture Quiz (5 min) 
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Introduction 


.Early genital systems in the 2 sexes 
are similar = Indifferent state of genital 
development. 


Y chromosome contains the testis- 
determining gene, called SRY (Sex 
Determining region on short arm of Y 
chromosome). Also called TDF (Testis 
Determining Factor). 


-Under the influence of SRY, male 
development occurs. In its absence, 
female development takes place. 


.Sources (primordia) of the gonads: 


-The gonads (testes & ovaries) develop 
3 sources: 


from 


1.Coelomic epithelium (mesothelium) lining 


the posterior abdominal wall. 


2.The underlying mesenchyme (embryonic 
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&indifferent gonads: Gonadal or Genital ridges 


-The gonads appear on 5* week as a pair of 
longitudinal ridges located on medial sides of 
the mesonephros (between it and the dorsal 


mesentery). One on each side 


-Coelomic epithelium proliferates and its cells 
penetrate the underlying mesoderm forming a 
number of solid cords, connected to the surface 


epithelium, the gonadal cords. 
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.Primordial germ cells: 


-They appear during 4 week in the 
endoderm of the wall of the yolk sac 
close to the allantois. This part of yolk 
sac forms the hindgut after folding. 


-They migrate by amoeboid movement 
along the dorsal mesentery of hindgut 
to reach the genital ridges in 6t week, 
where they become incorporated in the 
gonadal cords = Primary (primitive) sex 
cords. 


#Primordial germ cells have an 
inductive influence on the development 
of the gonads into testes or ovaries. 


-The primordial germ cells eventually 
differentiate into sperms or oocytes. 


Migration of primordial germ cells into the 
gonadal ridges 
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.Note that: 


-The indifferent gonads now consist of an 
outer cortex & an inner medulla. 


in embryos with XY chromosomes, the 
medulla differentiates into a testis & the 
cortex regresses. 


in embryos with XX chromosomes, the 
aa of the gonad differentiates into an 
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eDevelopment of testis: 


-SRY (TDF) induces the primitive sex cords to 
proliferate and penetrate deep into the medulla 
to form the testis or medullary cords & rete 
testis. 


.Later, thick tunica albuginea develops from the 
surrounding mesoderm, separating testis cords 
from the surface epithelium which regresses.|| 
Characteristic feature 


-Testis cords become  horseshoe-shaped > 
Seminiferous cords that contain 2 types of cells: 


1.Primordial germ cells (endodermal) > 
Spermatogonia. 


2.Supporting cells derived from the surface 
epithelium (mesodermal) > Sertoli cells. 


-Interstitial cells of Leydig develop from the 
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Development of testis 


.in 8 week, fetal testis starts to 
produce testosterone by Leydig cells 
& Mullerian inhibiting factor (MIF) by 
Sertoli cells 3 Masculine 
differentiation of mesonephric ducts 
& external genitalia + Siinnraccinn 
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Development of testis 
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eDescent of testis: 
-The testis develops on posterior abdominal wall 


opposite L1 vertebra, later it descends to the 
scrotum pulling after it the testicular artery 
rom the abdominal aorta. 


-Testis is attached to posterior abdominal wall by 
a urogenital mesentery: 3 parts; 
-Opposite the testis » Mesotestis. 


-Cranial to the testis > Suspensory ligament of 
the testis, which degenerates. 


.Caudal to the testis, it becomes fibromuscular = 
Gubernaculum testis which guides the testis 
during its descent in the inguinal region to reach 
the scrotal swelling (future scrotum). 


eThe testis descends in 2 stages: Internal & 
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Internal descent: 


-Testis descends till it reaches the deep inguinal 
ring in 3" month. 


-Cause: Relative growth of posterior abdominal 
wall. 


-External des« 


-It sta rt S in 7 gx 
birth. 


7 nal canal 
© » scrotum at 


-Causes: 
1.Hormonal: Gonadotrophins & androgens. 


2.Increased intra-abdominal pressure by the 
growing viscera. i 
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Anomalies of testis: 


1]Undescended testis (Cryptorchidism): /n its 
normal path 


-Testis fails to reach the scrotum within 3 
months after birth. 


-If bilateral = Sterility. Failure of 
spermatogenesis 
-Sites of undescended testis are: Intra- 


abdominal - Inguinal canal - Superfic^' ~~~" 


pulled down by the hand but when | 
released, the cremaster muscle 


testis. 
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2]Maldescended testis (Ectopic testis): Outside 
its normal path 

-Testis may be found at: Root of the penis, 
perineum, femoral A or on the opposite side. 
-Cause: Gubernaculum has abnormal tails that 
guide the testis into an abnormal pathway 
during its descent. 

-Should be treated surgically to avoid testicular 
injury. 


4]Hydrocele: Collection of fluid in the tunica 
vaginalis (distal part of processus vaginalis). 


5]Congenital inguinal hernia: Herniation of 
abdominal contents into a patent processus 
vaginalis. 


6]Polycystic testis: The rete testis fails to 
connect with the vasa efferentia & the 
seminiferous tubules become distended = Cysts. 
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Development of ovary: 
-Development of ovary is slower than the testis. 
-SRY (TDF) is absent. 


-Primitive sex cords extend into the medulla = 


lry or medullary cords which degenerate & 
replaced by a vascular stroma to form the 


ovarian medulla. 
.Ihe surface epithelium of the female gonad, 
unlike that of the male, continues proliferation => 
2"4 generation of,cords, the 2ry r cortical or 
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aFate of 2ry or cortical cords: 


-Primordial germ cells are incorporated into 
them. 


-In 4*^ month, they break up into isolated cell 
clusters, called primordial follicles, each consists 
of: 

.An oogonium, derived from a primordial germ 
cell (endodermal), surrounded by a single layer 
of follicular cells derived from the cortical cords 
of coelomic epithelium (mesodermal). 


-After birth, : 
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aDescent of ovary: 


-Descent of the ovary is only internal & is due to 
growth displacement. 


-The ovary reaches the false pelvis in 3™ month 
and the true pelvis shortly after birth. With its 
ovarian A. from abdominal aorta 


-Its mesentery: 3 parts; 
-Opposite the ovary > Mesovarium. 


.Cranial to the ovary > Suspensory ligament of 
the ovary. 


-Caudal to the ovary = Gubernaculum ovarii. 


-The gubernaculum is attached to the uterus 
near the entrance of the uterine tube. Its cranial 
part becomes the ovarian ligament & its caudal 
part forms the round ligament of the uterus 
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Anomalies of ovary: 


lJOvarian hypoplasia: Under-development in 
Turner's syndrome (45,XO) = Infantile sex 
characteristics. 


2]Abnormal descent of the ovary: Down to the 
labium majus. 


conde Inguinal hernia: Due to p 
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1.In absence of SRY (TDF), which o 
changes occur? QUIZ f 


a. Primordial germ cells migrate into t. 
developing gonad. ( 


b. Cortical cords regress. 

c. Medullary cords develop. 

d. Thick tunica albuginea is formed. 
e. Germinal epithelium proliferates. 


2.Enumerate sources (primordia) of the 
pen development? 


3.Mention the, fate of urogenital mesentery of 
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SUGGESTED TEXTBOOKS () 


1.Keith L. Moore: Before we are born, essentials of 
embryology and birth defects; 7 edition. 
2.Langman: Medical embryology; 14" edition. 

3.Web site: www.studentconsult.com 
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